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SECTION VII 



BASIC LOGIC 

INTRODUCTION 

This section provides basic logic information pertaining to the individual components used on circuit cards of the 
Control Unit. Each block shows the input pins on the left and the output pins on the right. A description of each 
circuit function is provided, and the voltage and ground pins are identified. The blocks are listed in numerical 
order. 



SN 7400 



SN 7404 



2-Input, + NAND (4/Chip) 





(1.4.9. 12) 


+A 


(3 f 6 r 8, 11) 




(1.3. 5. 9. 


I 


(2.4. 6.8. 




(2, 5, 10, 15) 


RL 

00 




+ on input Pins 1 and 2 
produces - on output Pin 3. 
- on either or both inputs 
causes Pin 3 to be + . 


11.13) 


RL 

04 


10, 12) 


c 








+5 on Pin 14 
GND on Pin 7 








SN 7401 






2-Input, + NAND (4/Chip) 
Open Collector output 


SN 7405 








(2,5,8.11) 


+A 


(1.4, 10, 13) 




(1,3, 5.9, 


I 

CO 

05 


(2,4, 6, 8, 




(3,6,9, 12) 


OC 

01 




+. on input Pins 2 and 3 
produces - on output Pin 1. 
- on either or both inputs 
causes Pin 1 to be + 


11, 13) 


10,12) 


o 


; 






+ 5 on Pin 14 
GND on Pin 7 









Hex Inverter (6/Chip) 

+ on Pin 1 results in a 

- on Pin 2 

- on Pin 1 results in a 
+ on Pin 2 

+5 on Pin 14 
GND on Pin 7 



Hex Inverter (6 /Chip) 
Open Collector outp ut 

+ on Pin 1 results in a 

- on Pin 2 

- on Pin 1 results in a 
+ on Pin 2 

+ 5 on Pin 14 
GND on Pin 7 



SN 7402 



2-Input, + NOR (4/Chip) SN 7406 



(2,5,8, 11) 


+o 


(1, 4, 10, 13) + Signal on input Pins 2 and/ 


(1. 3. 5. 9, 


I 






or 3 results in a negative (-) 


11,13) 




RL 


output on Pin 1. 


HV30 


(3, 6, 9,12) 


02 


+5 on Pin 14 




06 




GND on Pin 7 





Hex Inverter (6 /Chip) 
High Voltage 

+ on Pin 1 results in a 

- on Pin 2 

- on Pin 1 results in a 
+ on Pin 2 

+5 on Pin 14 
GND on Pin 7 




7 - 1 
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SN 7407 



( 1. 3. 5. £ 
11,13) 



(2, 4, 6, 8, 

10 , 12 ) 



Hex Buffer (6/ Chip) 

High Voltage 

+ on Pin 1 results in a + on 
Pin 2. 

- on Pin 1 results in a - on 
Pin 2. 



Voltage level on output pins: 
- up to 30V. 



SN 7417 



(1 ,3,5, 9, 
11,13) 



1 . ( 2 ^, . 6 , 8 , 

10 , 12 ) 



Hex Inverter (6 /Chip) 
High Voltage 

+ on input Pin 1 results 
in a + on output Pin 2. 

- on input Pin 1 results 
in a - on output Pin 2. 

+ 5 on Pin 14 
GND on Pin 7 



SN 7408 



+5 on Pin 14 
GND on Pin 7 

2 -Input, + AND (4/ Chip) 

+ on input Pins 1 and 2 results 
in a + on output Pin 3 . 

- on either or both input Pins 
(3. 6,8,1 1) 1 and 2 results in a - on output 

Pin 3. 

+5 on Pin 14 
GND on Pin 7 



SN 7420 




4-Input, + NAND (2 /Chip) 

+ on input Pins 1, 2, 4 
and 5 results in a - on 
output Pin 6. 

- on any or all input Pins 
1, 2, 4 and 5 results in a 
+ on output Pin 6. 

+ 5 on Pin 14 
GND on Pin 7 



SN 7409 



2-Input, + AND (4/Chip) 

Open Collector 

+ on input Pins 1 and 2 results 
in a + on output Pin 3. 

- on either or both input Pins 
1 and 2 results in a - on output 
Pin 3. 

+5 on Pin 14 
GND on Pin 7 



SN 742 3 




4-Way Gated OR Ex- 
tender 

The 4-Way Gated OR 
chip is described for 
RL25 below. 

The extender function 
does not require Pin 
4 gating. When Pin 15 
is - and Pin 1 is +, Pin 
7 will be minus. 



(1, 3, 9) 
(2 , 4 , 10) 
(13, 5,11) 



3-Input, + NAND (3/Chip) 

+ on input Pins 1, 2 and 13 
results in a - on output Pin 12. 
- on any or all input Pins 1, 2, 
and 13 results in a + on output 
Pin 12. 

+ 5 on Pin 14 
GND on Pin 7 




+ 5 on Pin 16 
GND on Pin 8 



SN 7416 



( 1, 3, 5, 9, 
11,13) 



I 


(2. 4.6. 8. 


10, 12) 


HV15 




16 





Hex Inverter (6 /Chip) 
High Voltage 



- on output Pin 2. 

- on input Pin 1 results in a + 
on output Pin 2 0 

+ 5 on Pin 14 
GND on Pin 7 



SN 7425 






(9,1) 


D 


+o 


(10,2) 


D 


RL 


(12,4) 


D 


25 


(13,5) 


D 


(11.3) 


G 





4-Way Gated OR (2 /Chip) 

Output Pin 8 will be minus 
if input Pin 11 (gate) is 
plus and a plus is pre- 
sent on Pins 9, 10, 12 
or 13 

+ 5 on Pin 14 C 

GND on Pin 7 V 
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$f* 7426 



SM 7450 



Expandable 2 -Input 
AND / QE Invert 



.4.9.12) 


+A 

HV15 


CO 
05 
00 
1— ‘ 


5.10.13) 






26 





7430 



5N 7440 



SM 7442 





2 -Input, + NAND (4/ chip) 
High Voltage Output 

+ on input Pins 1 and 2 
results in a - on the out- 
put Pin 3. 

- on either or both inputs 
causes Pin 3 to be +, 

+5 on Pin 14 
GND on Pin 7 



8 -Input, 4- NAND (1/chip) 

+ on all input pins results 
in a - on Pin 8, 

- on any or all input pins 
causes Pin 8 to be +, 

+5 on Pin 14 
GND on Pin 7 



4 to 10 Decoder 




4-Input, + NAND (2/ chip) 

+ on input Pins 1, 2, 4 and 
5 results in - on Pin 6. 

- on any or all input pins 
results in + on output Pin 6. 

+ 5 on Pin 14 
GND on Pin 7 



13 






12 



. 11 . 



EAO 

RL 

50 

(+2AO) 



+2 AO 
RL 
50 



SN 7451 



-0x11 



. .(13, J I 



.(?,4) 



J1 S U 31 



+2AO 

RL 

51 



8 . 6 



SM 7453 



Output Pin 8 will be 
minus if: 

1, Input Pins 1 and 13 
are + . 

2, Input Pins 9 and 10 
are + 6 

3, Input Pin 12 is -, and 
Pin 13 is +. 



Output Pin 6 will be 
minus if: 

1. Input Pins 2 and 3 are 
plus. 

2® Input Pins 4 and 5 are 
plus. 




+5 on Pin 14 
GND on Pin 7 



2 -Input AND/OR Invert 

(2/ chip) __ 

Output Pin 8 will be minus if: 

1. Input Pins 1 and 13 are 
plus. 

2. Input Pins 9 and 10 are 
plus, 

+5 on Pin 14 

GND on Pin 7 

Expandable 4 -Wide, 2 -Input 

AND/ OR Invert 

Output Pin 8 will be minus if: 

1. Input Pins 1 and 13 are 
plus. 

2. Input Pins 2 and 3 are 
plus. 

3. Input Pins 4 and 5 are 
plus. 

4. Input Pins 9 and 10 are 
plus. 

5. Input Pin 12 is minus and 
Pin 11 is plus. 



GND on Pin 8 
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SN 7454 




SN 7460 



13. 4 




1. 5 


+A 


2, 6 


EXP 


3. 8 


60 



12. 9- 



11. 10 



SN 7470 & 7472 



12 



10 



11 



13 



J! 

7 

td 

C_ 

K 

K 

-K 

=0 



FFJK 

RL 

70 

and/or 

72 



2-Input, 4-wide, AND/OR 
Invert 

Output Pin 8 will be minus 

if: 

1. Pins 1 and 13 are plus. 

2. Pins 2 and 3 are plus. 

3. Pins 4 and 5 are plus. 

4. Pins 9 and 10 are plus. 



+ 5 on Pin 14 
GND on Pin 7 



SN 74 75 



( 2 , 6 ) 



(13,4) 






D 



C 



FFD 

RL 

75 



HU LL 



(16. 10) 



IL- 



L -iC 



4-Input Dual Expander (2/chip ) 

Output Pin 12 will be minus and 
Pin 11 will be plus when input 
Pins 13, 1, 2 and 3 are all plus. 

+ 5 on Pin 14 
GND on Pin 7 



D 



(14.8) 



(15.9) 



Quad D Edge Trigger 
Flip-Flop 

Level on the D input at 
clock (C input) time is 
gated to Pin 16 and main- 
tained until the next clock 
pulse. Pin 1 is inverted 
output. The chip has only 
two clock inputs, so two 
flip-flops use the same 
clock pulse. 



+ 5 on Pin 5 
GND on Pin 12 



SN 7476 



Edge Trigger JK Flip-Flop 
JK Master -Slave Flip-Flop 

-Outputs flip on positive edge 
of clock pulse as indicated in 
the table. Minus on input 
Pin 13 (-L) causes output 
Pin 6 to go positive and out- 
put Pin 8 to go negative. 
Minus on input Pin 2 (-R) 

"causes Pin 6 to go negative 
and Pin 8 to go positive. 



(4,9) 


J 

c 

JK 




(14 f ILL, 


(1.6) 


FFMS 




(16, 12) 


RL 


* 




76 




(2,7) 


: r 






(3,8) 


L 

_P 




<15, 11) 




1 \ 







SN 74L85 

10 



In 


put 


Output 


11 




J 


K 


8** j 6** 


7 


- 


- 


No effect 


9 




+ 


1 + 




+ 1 


- 


+ I 


2 


-f 


+ 


Complements 


1 



** J is + on Pins 3 and 4, - on 5 
K is + on Pins 10 and 11, - on 9, 

J is + on Pins 3, 4 and 5 
K is + on Pins 9, 10 and 11 



) 

} 



RL70 



RL72 



15 



14 



SN 74 74 



(2.12) 


D 


FFD 


(6,8) 






(3,11) 


~r 


RL 


* 






74 




(4, 10) 


ir 




(5. 9) 


(1,13) 


L 

-D 








III 







Dual D-Type Edge Trigger 
Flip-Flop (2/chip) 



Si SN 7485 

* 



Aq 


COMP 


Bo 




A, 


RL 


Bi 


L85 


a 2 




b 2 




A3 




b 3 




G 




L 

E 





13 A>B" 



Dual JK Master-Slave 
Flip-Flop (2 /chip)" 

Outputs flip on positive edge 
of clock pulse (Pin 1). 

Minus on input Pin 2 (-L) 
causes output Pin 14 to 
go positive and Pin 15 to 
go negative. Minus on 
input Pin 3 (-R) causes 
Pin 14 to go negative and 
Pin 15 to go positive. 

Reference truth table for RL72. 
+ 5 on Pin 5 
GND on Pin 13 

4-Bit Magnitude Comparator 



3 A = B 



12 A<B 



The three outputs can be 
fed into another comparator 
on the G, L and E (greater, 
lesser, equal) inputs 



+5 on Pin 16 
GND on Pin 8 



Level on Pin 2, at clock pulse 
time (Pin 3), is gated to Pin 
5; Pin 6 is inverted. This 


Inputs ! 


Output 


A3 B3 


A2 B2 


A1 Bl 


Ao Bo 


G 


L 


E 


+ on Pin 


+ 














A > B 


level is maintained until the 


+ 














A < B 


next clock pulse. 


Same 


+ 












A >B 




Same 


- + 












A < B 


The -L input on Pin 4 causes 


Same 


Same 


+ 










A > B 


Pin 5 to go positive without 


Same 


Same 


+ 










A < B 


a clock pulse. 


Same 


Same 


Same 


+ 








A > B 




Same 


Same 


Same 


+ 








A < B 


The -R input on Pin 1 causes 


Same 


Same 


Same 


Same 


+ 


- 


- 


A > B 


Pin 5 to go negative without 


Same 


Same 


Same 


Same 


- 


+ 


- 


A<B 


a clock pulse. 


—Same . 


Same _ 


Same 


Same— 


- 


- 


+ 


A=B . 



+ 5 on Pin 14 
GND on Pin 7 



Same indicates that both are plus or both are minus. 
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SN 7486 



.4,9, 12J_ 


+XOR 








5. 10, 13) 


RL 


3.6.8.11 




86 





m 74H87 



A. 



_10_ 



JiL 



Ax 



B 



2-Input Exclusive OR &/chip) 

Output Pin 3 will be plus if either 
(not both) input Pins 1 or 2 are 
plus. 



GND on Pin 7 



4-Bit True Complement Zero 
One Bit 



SN 7496 



T/C 


_J 


In 


put 


| Output | 




8 


1 


3 


6 


9 


12 


RL 


9 


- 


- 


2 


5 


10 


L3 






_ 


+ 


2 


5 


10 


13 


H87 


12 


+ 


_ 


+ 


+ 


+ 


+ 






+ 


+ 











+5 On Pin 14 
GND on Pin 7 




5 -Bit Shift Register 

The output on Pin 15 will 
follow input Pin 9 if a clock 
pulse is present at input 1. 
The next clock pulse will 
shift the output at Pin 15 
to Pin 14 and Pin 15 will 
follow the 9 input. Data 
continues to shift (15 to 14, 
14 to 13, 13 to 11, and 11 
to 10) with every clock pulse 
Outputs 15 thru 10 can also 
be set or reset by a + on 
input Pin 8. Then output 
Pin 15 will follow input - 
Pin 2. (Pin 14 follows 
Pin 3, etc) while the Pin 
8 input is plus. A minus 
on Pin 16 resets .the shift 
register and outputs 15 thru 
10 will be minus. 

+5 on Pin 5 
GND on Pin 12 



SN 7489 



4 


Di 

d 2 

d 3 

d 4 

-w 

-q 




5 _ 


6 


LS 


7 


10 


oc 


9 


12 


89 


11 


3 






2 




fc 


13 


A 






14 


A, 






15 


M 1 

A, 






, 

1 


A 3 













*N 7493 



64-Bit R/W Memory 

Pins 4, 6, 10 and 12 are data 



SN 74100 



GND on Pin 8 



14 


I 




12 


1 


1 

O 


4CTR 


9 




lL 


RL 


8 


2 


~j5T 


93 


11 


3 


1a 

R_ 













4-Bit Binary Counter 

Output Pin 12 is normally 
connected to Pin 1. Both 
' R inputs must be plus to 
reset the counter. Either 
or both R inputs minus 
■ allows the counter to count. 
Counter increments once 
per pulse on Pin 14. The 
outputs have the following 
binary values: 

12 = 1 
9 = 2 
8 = 4 
11 = 8 

Example: If counter equals 
9, outputs 11 and 12 would 
be positive. 

+5 on Pin 5 
GND on Pin 10 



inputs. Each input can be 


(2.11) 


"T 


FFD 




gated into 16 different 'cells', 
if Pin 3 is minus. Input pins 
1, 15, 14 and 13 determine 


(23,12) 


Jl 

c 


* 


RL 


the 'cell' into which data is 
'written', or gated out. Data 
will be gated out (read) if Pin 


(3,10) 


100 






nr 






2 is minus. 




JJL 










E 




(4. 9) 


+ 5 on Pin 16 









22.151 



n 



2UJS1 



SN 74107 



(1.8) 


J 

c 

K 

_Q 


FFMS 


(12.9) 


. (4,11) 


RL 


(13, 10) 


107 




K 





( 2 . 6 ) 



J&5L 



Dual Quad D-Type Edg e 
Trigger Flip-Flop 

Level on D input at clock 
(C) time is gated to Pin 5 
and maintained until the 
next clock pulse. 

Four flip-flop circuits 
share the same clock pulse. 



+ 5 on Pin 24 
GND on Pin 7 



11108) 



* 

mjj) 



Dual JK Master-Slave 
Flip-Flop 

Outputs flip on positive 
edge of clock pulse (Pin 
12). Minus on input Pin 
13 (»R) causes Pin 2 to go 
negative and Pin 3 to go 
positive. 



Input 


Output 


J 


K 


3 


2 


- 


- 


No effect 1 


- 


+ 


- 


+ 


-f 


- 


+ 


- 


+ 


+ 


Comj 


lements 





+5 on Pin 14 
GND on Pin 7 
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SN 74122 



SN 74153 




Single Shot 

Inputs TL, Tg# and Tg 
are usea for external 
RC networks to increase 
the time of the single shot. 
When a minus is present 
on the -R input it causes 
output Pin 8 to go negative 
and output Pin 6 to go positive. 

Vcc on pin 14, 

GND on pin 7 



Input 


Output 


-S 


G 


8 


6 


+ 


X 


- 


+ 


X 


- 


- 


+ 


7 


t 


jl 


"IT 


1 


+ 


J L 


ir 



Code: x * + or - 

| = + to - transition 
j = - to + transition 

SN 74123 



! Input 


Pins 


Outpr 


t Pins 


1 


2 


3 


4 


8 


6 


+ 


+ 


X 


X 


- 


+ 


X 


X 


- 


+ 


- 


+ 


X 


X 


X 


- 


- 


+ 


_ 


X 


+ 


+ 


- 


+ 


- 


X 


t 


+ 


JL 


IT 


- 


X 


+ 


t 


Jl 


IT 


X 


- 


+ 1 


+ 


- 


+ 


X 


- 


t 


+ 




IT 


X 


- 


+ 


t 


JL 


u 


+ 


1 


+ 


+ 


JL 


IT 




1 


! + 


+ 


JL 


If 


JL 


+ 


+ 


+ 


JL 






Single Shot 

Inputs T 1 , T 2 , and T 3 are used 
for external RC networks to in- 
crease the time of the single 
shot. W r hen a minus is present 
on the -R input it causes output 
Pin 4 to go minus and output 
Pin 13 to go positive. 

+ 5 on Pin 16 
GND on Pin 8 



SN 74150 

RL150 



& 74151 



4 8 








U 




CO 

-3 




16-1 


2 6 


1 

2 




1 5 


3 




15 4 




RL 


14 3 


4 

5 


150 


13 2 


c 




12 1 


D 


151 


23 


/ 

8 




22 








9 




_21_ 


10 




JSL 


11 




19 








12 




18 


13 




17 


14 




16 


15 




11 15 


A 




10 14 


A 

D 




9 13 


D 






c 




J_L 


D 




7 9 


-S 




t 






RL151 


1 



100 ^61 



IzjlJL L. 




(RL151) 8 -Bit Data Selector 

RL151 is the same as RL150 
except that there are only- 
eight data inputs and no gating 
on Pin D. Use the same truth 
table but ignore the Pin D 
portion, for output pins 16 
through 23. 



14 



4-1 



RL 

153 



10 



_n_ 



JL2L 



_L3_ 



15 



SN 74154 



20 



21 



_ 22 _ 



23 



18 



19 



(RL150) 16 -Bit Data Selector 

If -S is minus. Output Pin 10 will 
follow the selected input Pin, but 
will be inverted. 



SN 74155 



- 0 




- 1 




- 2 




- 3 




-A 




- B 




-S 





4-16 

RL 

154 



2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


13 


14 


15 


16 


-U 




4 to 1 Data Selector 

If either the Pin 1 or the Pin 15 
input is minus, the output at 
Pin 7, or Pin 9, will be the 
same as the selected input. 



Pin 


Selected 
Input Pin 


14 2 


+ 

+ 

+ + 


6 10 

5 11 

4 12 

3 13 


+5 on Pin 16 
GND on Pin 8 



4-16 Decoder 

Pins 18 and 19 must be minus 
to change the output. 



Pin | 


- on Pin 


20 


21 


22 


23 


: 


- 


- 


+ 


1 

2 


- 


- 


+ 


- 


3 


- 


- 


+ 


+ 


4 


- 


+ 


- 


- 


5 


- 


+ 


- 


+ 


6 


- 


+ 


+ 


- 


7 


- 


+ 


+ 


+ 


8 


+ 


- 


- 


- 


9 


+ 


- 




+ 


10 


+. 


- 


+ 


- 


11 


+ 


- 


+ 


+ 


13 


+ 


+ 


- 


- 


14 


+ 


+ 


- 


+ 


15 


+ 


+ 


+ 


- 


16 


+ 


+ 


+ 


+ 


17 



+5 on Pin 24 
GND on Pin 12 



Dual 2-4 Decoder 

Pins 14 and 15 must be minus 
to decode Pins 3 and 13. 



Pin 


- on Pin 


13 


3 


- 


- 


9 


+ 


- 


10 


- 


+ 


11 


+ 


+ 


12 



Pin 1 must be plus, and Pin 2 
must be minus to decode Pins 
3 and 13. 



Pin 


- on Pin 


13 


3 


- 


- 


7 


+ 


- 


6 


- 


+ 


5 


+ 


+ 


4 



+5 on Pin 16 
GND on Pin 8 
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gfeg 74157 



S&j 74174 



Hex D-Type Flip-Flop 



14 

13 



-Il- 



ls 



B 



-S 



4-2 

AO 

RL 

157 



4 

7 

12 

9 



74164 




7417© 



15 


1 

2 


1 


2 


3 


3 


4 


13 


WA 

WB 

-W 

PA 


14 


12 


4 


5 


«\r\ 

RB 

-R 


11 







LS 

OC 

170 



* 

J0_ 

9 



Quad 2-1 Selector 

Output Pins 4, 7, 12 and 9 
will follow the input Pins 
when Pin 15 is minus. If 
Pin 15 is plus, all outputs 
are minus. 



INPUTS 


Output Pins 


15 1 A B 


+ X X X 


- 


- - - X 


- 


- + X 


+ 


- + X - 


- 


- + X + 


+ 


+5 on Pin 16 




GND on Pin 8 





8 -Bit Shift Register 

The two 1 inputs are 'AND'ed 
at clock (C input) time. If both 
inputs are positive. Output Pin 

3 will be positive. Every clock 
pulse causes Pin 3 to be set or 
reset; depending upon the 1 in- 
puts, Pin 3 gated to Pin 4, Pin 

4 to 5, Pin 5 to 6, etc. A 
positive pulse on input Pin 9 
causes all outputs to go nega- 
tive, effectively resetting the 
circuit. 

+5 on Pin 14 
GND on Pin 7 



1 j Md 



R 



3 


El 

■ 

a 

m 

■ 


FFD 

RL 

174 


9 






4 


El 

■ 


■m 




■ 


II 




m 

■ 




_6_ 


El 

mm 






■ 






El 

■ 




n_ 


El 

■I 






■ 

m 






■ 




H 


El 

■ 




■ 


■ 

H 











10 



12 



15 



§§*J 7418© a S^751i© 



.4x4 Local Store 

Data input is on Pins 15, 1, 2 
and 3. There are four registers 
per data input. The -W input 
gates the WA and WB inputs on 
Pins 13 and 14, which determine 
which one of the four registers 
will receive the data. 

The -R input gates the RA and 
RB inputs on Pins 5 and 11. The 
RA and RB inputs determine 
which of the four sets of registers 
will be gated to output Pins 10 8 9, 
7 and 6. Pin 10 output contains 
data from input Pin 15; Pin 9 
reflects data from Pin 1; Pin 7 
from Pin 2; and Pin 6 from 
Pin 4o 

+5 on Pin 16 
GND on Pin 8 



10 



11 



12 

13 



0 



PG-C 

RL 

180 



5 + even 



Level on pin 3 (D) at clock 
time (-[- transition) is gated 
to pin 2 and maintained 
until the next clock pulse. 
All six FF's share the 
same clock pulse. 

The common Clear (R) line 
resets all FF outputs to -. 



Inputs 


Outputs 


R C D 


Q 


- X X 

+ t + 

+ t " 

+ - X 


+ 

No change 



x = irrelevant 
f a transition from low 
to high level. 



6 + odd 



Parity Generator Checker 

Output Pin 5 is the parity 
check output. Output Pin 
8 is the parity bit output. 
Input Pins 3 and 4 determine 
parity checking for Odd or 
Even parity in accordance 
with the following truth 
table. 



4- INPUTS 


GATES 


+ OUTPUT 


BIT 0-7 


E 


O 




Even 


-j- 


_ 


Even 


Odd 


+ 


- 


Odd 


Even 


- 


+ 


Odd 


Odd 


- 




Even 


Either 


+ 


+ 


Neither 


Either 


- 


- 


Both 



9048 



7-7 
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7 











SN 74193 




4-Bit Binary Up-Down Qounter 



SN 75107 



Input Pins 9, 10, 1 and 15 
are used to load the initial 
value into the counter, which 
then counts up once for every 
minus pulse on input Pin 5. 
The counter counts down for 
every minus pulse on input 
Pin 4, A plus on input Pin 
14 resets the counter. A 
minus on input Pin 11 gates 
bits A, B, C and D into the 
counter. A minus on output 
Pin 12 indicates a carry, 
which a minus on Pin 1 3 in- 
dicates the counter counted 
through zero. Outputs 3, 2, 

6 and 7 reflect the current 
value of the counter. 



1 


LA 

IB 




* 




REC 

RL 








5107 






T 

E 






i 

*❖5 i 






1 

12 ! 












* 


i 


2A 

2B 




9 


i 

i 


T 

G2 













Special Purpose Line 
Receiver 

Used with CII IRIS I/O inter- 
face only. For this applica- f 
tion, pins 4, 5, 8, and 9 
are tied to +5V. Inputs IB 
and 2B are biased to +. 65V 
to achieve a +1. 6V "l's" 
detection threshold at inputs 
1A and 2A. Nominal inter- 
face levels are ground and 
+2V. 

+5 on pin 14 
-5 on pin 13 
Gnd on pin 7 
** (For CII) 

Pins 5, 6, and 8 tied to-t5V. 
Pins 2, and 11 tied to +. 65V. 



Binary | 


Pin 


Value 


3 


1 


2 


2 


6 


4 


7 


8 



+5 on Pin 16 
GND on Pin 8 



8723 



Dual Line Driver 



(L-MI 

(2.10) 


D/2AO 




(3.11.) 


oc 




(4 021 


8T23 


* 


(5.15) 




(7, 9) 


(6-14) 







Special Line Driver com- 
patible with IBM System/ 

360 I/O Interface Speci- 
fications. 

The output (Pin 7) is plus when 
input Pins 1, 2, 3 and 4 or 
Pins 5 and 6 are plus. 



+5 on Pin 16 
GND on Pin 8 



8T24 * 



(3, 14) 




(7,13) 


(4.15) 


R/2AO 






RL 




( 5 , 1 ) 


8T24 




ikii 







8724 




Triple Line Receiver 

Special Line Receiver com- 
patible with IBM System/ 360 
I/O Interface Specifications. 

The output (Pin 7) is plus when 
input Pins 3 and 4, or 5 and 6 Notes: 

go plus. l, The first output or input pin number applies to the first 

circuit of a series of two or more identical circuits of 
the same IC. 

2. Ground is normally connected to Pin 7 and VDC input to 
Output Pin 9 is plus when in- Pin 14 unless otherwise specified, 

put Pins 10 and 11, or Pin 12 
goes plus. 3. Supply voltage (VDC) is between 4. 75 and 5. 25 with respect 

to ground (GND) unless otherwise specified (7 VDC max). 

4. The asterisk (*), which is located on the output side of 
some blocks, indicates inverted outputs are above the 

+5 on Pin 16 asterisk and the non-inverted outputs are below. 

GND on Pin 8 

5. Output signals of STC equipment are normally grounded 
or at +4. 0 volts DC. 





mother. amxd-P/aI 

C A041EB2 Air 



-SEE TU DE'A* 
-SET DE MO 



Multiple 

IAIPUTI 

CD031EJ2 A04M - 
(d 21 601 ) 

CO031FF2 

1321601) 

• cC071FJ3 — — 



C3051DG? B13 

V 




SWITCH 

OS011O.C A2b • 



I -CHAIfitD CV,D 



^ — 1C 

c: 


•O' 

RL 

10 

DASS 

la 


S — h 

A 


ni 


™Al 

31 

00 

DAcS 

•- B 


o -T 


2 


- A 

RL 

1C 

EA23 

CC 

CE 




1— — 1 1 
1 10 

Cl 


-Ol 

RL 

10 

DA45 

CD 


s 


13 


*AL 

RL 

80 

DA65 

CE 


n— 9 








BE . 


t: 

cl 


-UL 

RL 

10 

DA55 

ca 




— 10 
r 


*Al 

RL 

00 

DA63 

CH 


8 -? 




j 


X PlH 


t; 

cl 


-UL 

RL 

1C 

DA33 

CK 


A-- 


Li 


-A- 

Rl 

00 

0*6: 


3 

( 



1 C 7 'IPtZ 



mi 

Ajjr&DSE LTH 
-A L 3 — * 

1 

Rl 

2 00 
DAIS 
EC 



CC061 . CC071 % 

DESTINATION 



-STATUS BIT 3 BUSY 



-STATUS 3IT 3 BUSY 



C 2fi I NO BuS i 

l-C‘005 f 

JMDiemOR 



-A.ljF. DSt LTH 



\A IIRB ADDED 
ATT PlE EL ' 



1 sc location 

B^3^r ON CARD 



— 9 

RL 

88 

- 10 CA45 8 



I B %\ 

CO OR. DJ NATES 

ON PAGE 



CCB31.CCWI- 



n— -STATUS BIT 4 CE 
* — j CT051 \ 

"f> ( '321601 1/ 

C1B -J-f- -STATUS BIT 4 CE 
*-00881 
(621601 f 

-C04 ©- -IND CE 

*— n i asp, 



NfT tOuM&eP. N 

— -STATUS BIT 5 DE 

f—r~ -STATUS BIT 5 DE 
L ~ CT05I 
(321601 .• 

- D09 -L&- -STATUS BIT 5 DE 

- £05 * — S- - i NO :- r . 1 

^ Dl 005 / 

lV/££ DELETED 
A T mis EC 




ES2- a • 6281K0- n; a 5?sip0: • ; a ?/.5:\r 

exit from aioiaer Board 



PRESENT £ 
PREV E C 











TheO?OM Lee ) Block O 




ROMAR 




Decode: Bits 1,3, and 4 on; bit 2 off* 



Bits 5-15 of the ROMSl/s will be gated 
to ROMAR to become the next address. 



u 



NCOND ITION AL 



B 



RANCH 














3R0MAR 5-9 to ROMAR 5-9 





— _.1._ Decode: Bits 1&2 on 

2. Bits 3-9 and 15 set up branch condition 

3. To fom next address: 

a. BROMAR 5-9 to ROKAR 5-9 

b. RO'MSL 10-14 to RO.'IAR 10-14 



Kj* 



c. ROKAR 15 is result of branch decision 


















































7 U 



REVISED - 3 



PAGE 



SET value: 



- • BITS 2 & 3 OFF, 1 ON. 



THE BINARY VALUE OF SENSE LATCHES 4-7 WILL BE TRANSFERRED TO THE 
G PC REGISTER DESIGNATED BY THE BINARY VALUE OF BITS 8 '& 9. 

NEXT ROMAR ADDRESS IS CONSTRUCTED BY TAKING BITS 5-9 FROM BROMAR 
AND BITS 10 - 15 FROM SENSE LT'S 10 - 15. 



BROMAR = 1DB 






5 1 


6 


7 


1 8 


9- 


10 


11 


12 


13 • 


14 


15 ’ 


JlI 


o i 


1 


i 1 


1 


0 ; 


1 j 


1 


0 


1 


1 



GPC 




ROMSL = 43A0-4 






ROMAR 
9 10 



ML 



NEXT ^ 
ADR = 1E0 • 
CURRENT- 
ADR = 1DB 






ROM 






i 



I 



SET 

VALUE 



VALUE 
OF 3 



TO 

GPC 2 



SET GPC 2-3 
4 3 8 0 

1 E 0 • 



1DB 



4 3 A 0 



B H 



15 



0 


0 


i , 


1 • 


1 j 


i 


0 j 


0 


0 


0 


0 


5 ; 


6 


7 


8 


o 


10 


.11 ] 


12 i 


13 


14 


15 


o ; 


0 


1 


1 


\ 


0 i 


QJ 


1 | 


0 


! 1 


1 



0 


1 


2 3 




5 


6 


7 


1 8 j 


1 9 


i 10 i 


1 11 f 12 


13 i 


1 14 . 


15 


0 


i : 


0 j 0 


lZj 


0 i 


1 


1 


1.1 


1 o 


j 1 


I 0 j 0 


0 


0 


0 




1 


n 3 


L. 






7 


8 


9 


10 








15 

















WRITE OPERATION 



Following, are the pages and exits one should go through while executing a write 
command (01) on a TU70 at load point* 



Page 


Function 


Exit 


2-3 


Initial Selection 


B 


2-4 


Check Bus out parity and Command Decode 


3 


2-5 


Present Initial Status 


I 


2-6 


Resets after Status 


Exec. Cmmds. 


2-11 


Write Prefetch 


Motion Ctrl. 


2-13 


Motion Control (check bkwd status of drive) 


C 


2-16 


Turnaround Delay. 


Q 


2-15 


Turnaround Delay Set Write Status 


N 


2-13 


Set BCR Value 


A 


2-14 


Turnaround Complete 


H 


2-21 


Load Point Delay 


Write Seq. 


2-27 


Check Sta B trigger (LP) 


B 


2-31 


Write PE ID Burst 


J 


2-32 


Create Gap between ID Burst and Record 


K 


2-27 


Write Leading 40 Zeros 


D 


2-28 


Write Data Loop 


E 


2-29 


Read Back Check 


H 


2-30 


Look for IBG, then Reset Go Set Channel End 


X 


2-20 


Resets, Set DE 


End Seq. K 


2-5 


Present Final Status 


J 


2-6 


Resets 


* To Online Wait Loop 



Following, are 


TX01 READ OPERATION 

the pages and exits one should go through while 


executing a 


Read command on 


. 9 track TU70. 




2-3 


Initial Selection 


B 


2-4 


Check Bus Out Parity and Command Decode 


F 


2-7 


Command Decode 


DD 


2-5 


Present Initial Status 


I 


2-6 


Resets/after STatus 


EXECUTE Commands 


2-11 


Write Prefetch 


Motion Ctrl. 


2-13 


Motion Control 


A 


2-14 


Turnaround Complete 


E 


2-20 


Generate Resets 


Z 


2-18 


Turnaround Complete 


V 


2-19 


Read Data Control 


X 


2-20 


Generate Resets 


Go to END. 


2-5 


Present Initial Status 


Seq. K 
J 


2-6 


Resets/After Status 


Wait 'Loop 



17 




M® m OO 










6141 E145 

SELTU NRDY 
184 BA 





m 

ij® 



14B 




170 




1 177 


GT ADR-B-A 




INGATt IOR 




R SENS CNTLS 


0400 0430 




00CB 0^? 


— 


3080 B0B1 


170 AK 




rn bk . 




171 CK 



LOAD THE TU ADR 
BACK INTO IOR 
FROM TU ADR REG. 



RESET SENSE 
CONTROLS TO 
PERMITS STA 
CTL=7 ON QC121 
TO WORK. 



WASTES 

~*1. * - 






1E| 


LOAD TU ADR REG 


PRESENT EC 22020 


DATE 6-25-73 


C 


PREVEC 22015 


PG PN 31277 


C 



CD PN 
MACH 



Q 

C 

1 



3800-111 1 } 



PRESENT EC 22020 
PREVEC 22015 



CD LOC 

CD TYPE QC 












0-0 
































6680 E6BE 

LWR CMD 
07E ZB 

LWR COMMAND 
(CODE '8B') 



MOTION CONTROL CMDS 
QC131R 



SET LWR LTH 
2100 A114 " 

054 AB 



1 


067 


5800 


58FC 


GO TO 




_0FC 


AD 



WRITE CMD 
CODE '01') 

1 i 



*0FD m 

SET CHANEL END 
IN STATUS 



5800 5AE9 

— GO TO 

2E9 DC I 



SEND LWR STATUS 



SEND INITIAL STATUS 
QC161 



m m 



SET CMD RJCT 
QC151FH , QC155CE, QC155EF 

RJT CMD 9MD RD BKD 



6641 665d 

DSE CMD 1 
I0DC AGI 
DATA SECURITY 
ERASE (CODE '97') 




7501 F52F - 

ALOW DSE LTH 
DEE AJ 



7881 78A3 

NOT FILE PRT 

m B£l 



1 


0EF 


7841 


7875 


Tl OFF 

m 


B uL 



SET CMD RJT 
2540 257E " 

0FE BK 



0 


&0 


SET CMD 


RJT 


2540 

M 


257E 
Cii 



80 FH£lW 



SET CMD RJT 
2540 257E 

" 0FE CK 



j m 

SET UC 


5800 

GOTO 

02D 


0C7 


0680 8687 

0C7 DK 


5821 

EK 


SET UNIT CHECK 






0 






SI 


SET STATUS A 


PRESENT EC 2202] 


0 


DATE 6 


PREVEC 22017 




PG PN 



SEND FINAL STATUS 
QC191 



CD LOC 
CD TYPE 



CD PN 

MACH 3800 - I 1 1 









CONT CMP DECODE 
QCl3ia 



TEST FOR STATUS 
QC121EJ, QC131FJ 



SEND FINAL STATUS 
QC131BF 



66C1 66E5 ' 

1d P ^*b1 
CMD (CODE '4B') 



6080 E0AC 

NOT SENSE 
06C AD 



I 065 

SET STAM 

39C0 B9F0 ' 

070 BB 

SET BUFFER 

CHAIN CONTROL 



5800 DB94 

W° bd 



0 


394 


7C01 


7G17 


MAI NT MODE 


3% 






1 


wr 


5800 


5AE9 


GOTO 




2E9 


DB 



7441 7449 

ANY STATUS 
388 DPI 

6rof STATUS BITS 
AND I NT PENDING 




SEND FINA L STATUS 
OCl^T 



SET CE,DE IN STATUS 
QC201FC, QC211DJ, QC221GE 



7140 716E 

DE TYPE CNID 

L06E : i A£J 

NOP, DIAG, OR 
MODE SET 



SET MODE IF 
-SET DIAG IF - 
0140 8170 

~ 070 BF 

SET THE MODE 
REG PER THE COM- 
MAND REG. 



1050 CFl 

SET CHANNEL END 



im dfj 

SET DEVICE END 



I 


063 


5800 

GOTO 

m 


582D 





SEISM) FINAL STATUS 
QC191 



SET PE STATUS 
QM161GK 



SEND LWR STATUS 
QC141AB 



65 Cl 65051 
9MD INSTAL 



MULTI -DENSITY 
FEATURE 



1 


055 


5800 


5D66 


GOTO 
_566 


AL 



7101 F133 

RDTYP CMD 
072 ‘ BH 

RD. RDB, SPACE 
(NdT REWIND) 



6C80 6CA4 " 
NOT NRZI TU 
564 BKI 



~ 7BC1 7BE3 
RJT CMD 9MD 

1. 562— ikl 

TCU IN 9MD MODE 
ON RD BKWD AND 
DIAG SW IS flOTON 



REQUEST TRACK 
IN ERROR CMD 
(CODE ’IB') 



l 


565 


" 5800 


5AE9 


f, T0 


Cl 




0 


562 


' 5800 


5AE9 


GOTO 

2E9 


CL 


NRZL TU 


0 

_ 5800 
GOTO 


D8F4 _ 


m 


CN 



UNRECOGNIZED COMMANDS 
COME THIS WAY 



1 SET MODE IF 
-SET DIAG IF 
0140 014E 



m P HI 

SET THE MODE 
REG PER THE 
COMMAND REG 



6C01 EC 39 
NOT 9TR TCU | 
1078 DKi 

TEST 9TR FEATTO 
JUMPER 





04E 


6540 


6570 


CMD RJT JUMP 


LJTL 


ehj 



1 079 

SET TIE IF 




USED TO SET REMEMBER TIE LTH FOR 
CHARACTER INSERTION RPQ. 



SET CMD RJCT 
QC141 



DESIGN NOTE - 7-TRACK MODE SETS DO NOT 

ACTIVATE ’DE TYPE CMD 1 BRANCH 
ON SQiYE TCU'S. THUS THEY WILL 

A cMmw» 

INSTALL THE CMD RJT JUMPER, 

A m rvEED THE ‘SET MODE IF' MICRO- 
ORDER AT BLOCK DH. 



SEND INITIAL STATUS 
QC16! 

RJT CMD 9MD RD BKD 
QC141 



PRE SENT EC 22020 
PRf'/ E C 22017 



DGN AND MODE SET CMOS AND SET STATUS BITS 
DATE 6-25-73 IcD LOC CD 

PG PN 3***? CD TYPE QC MAI 





















1 


325 


5800 


5AE9 


GOTO 




_2E9 


BR 





397 


5800 


5AE9 


jr_ 


EB_ 



CONTINUE WITH A NORMAL 
SENSE COMMAND 



SEND INITIAL STATUS 
QC161 



NO STATUS . 

QC151ED 



316 



60C1 60E5 

SENSE (04) 

70 



THIS BRANCH IS 
ON A SENSE CMD 
(04) ONLY 



0 324 



5BC3 



IF IT IS NOT A 04 
CMD IT MUST BE SENSE 
RESERVE (F4) OR SENSE 
RELEASE (D4) 






3C3 



S I E624 

SW 

BDJ 

IF THE 2CSW 
FEATURE IS NOT 
INSTALLED, SET 
CMD RJT 






3B0 


7440 


7468 


CHAIN 




m 


on. 



IFF4 0R D4CMD IS 
NOT THE FIRST IN A 
CHAIN SET CMD RJT 




n 


3AF 1 


SET RESERVE 


3400 


3417 


m 


. fDJ 



RESERVE THE TCU TO THE 
INTERFACE ATTEMPTING 

Mmm 

RELEASE THETCU 
FROM THE INTERFACE 
ATTEMPTING SELECTION 



SET CMMD RJT 
QC141 



■SEI CMND RJT 

QC141 



S| SENSE DECODINGj SENSE RESERVE AND SENSE RELEASE j 


PRESENT EC 22020 


DATE 6-25-73 


CD LOC 


CD PN 


PREV E C 22017 


PG PN 31283 


CD TYPE 


MACH 









O'HOO 





























SEND STATUS TO CHANNEL 



PRESENT EC 22021 



PREVEC 22020 



DATE 10/31/74 



PG PN 



32012 



CD LOC 



CD 7 CD TYPE 



QC 



CD PN 



MACH 3800- III 


















SET GPC 3f 



DEC GPC 



DEVICE END ROUTINE 
QC181BG 



4EC0 


CFF4 


— 


6180 E1B6 


0B4 


ab 




r E,Gpc bb 



em 


0973 


0B3 


CB 


H 


0B7| 


GPC TO ADR 


0080 


80A9 


0A9 


__ ccj 


il 


0B5l 


GPC TO ADR 


mu 


80A9 


0A9 


CD 



TEST FOR LP 
QC165FG 

TIP STATUS 
QC131BB 



.B. 



7180 
-BKWD CMD 

m 







0 


080 








5A80 






280 


BC 


0BA 






1 


081 


7180 




► — 


7081 

NOT RUN 


F085 


_AE_ 


1 . ' 1 


m _ 


BF 



■MAUfeir liiillAL ST ATUS 

QC161GH 



i ' " 


085 


17840 


7846 


jSEL AND LP 
m 


cg! 



1 

SET DE 


m 


iSET UC 


0BC 


2440 


247C 


{0680 


86A6 


0BC 


BJ 


i0A6 


CJ 




PRESENT EC 22020 
PREVEC 22015 



CD LOC 
CD TYPE 



CD PN 

MACH 3800 - 1 1 1 















REQ TIE CMP 
QC211DA 



an 

SET 10 GT B i 

V 

1D00 9D12j 

292 ZCi 



, SET SRV-I 
1B40 9B53 

293 AC 




5964 



"1 






F427 

. _CC . 



1 167 

INGATE I0R 

00C0 80E8 

J68 HE 



168 

RST SRV-I 
1B80 9BA9j 
CE 1 



TEST FOR 7TR COMPATIBILITY 
QC191BB 

PI AGNOSTIC. WRITE FROM SPAR.!. 



360 



ran 7ftra 




j 1 


34B 




1 


347 


~i 


< 


► 






i 6C40 


6C46 




7081 


7093 


NOT 7TR TCU 




NOT RUN 




.346 


BJ 




_ 352 


CJ_ 


IT " 


34A 




0 


'346; 


1 RST 


PH ATS T 




RST 10 GTS 


. ] 0FC0 


8FCC 




1D40 


9D55 


34C 


BK 




355 


CK 



* ADDRESS 360 IS A RESERVED ENTRY TO THE MICRO-PROGRAM 
FROM SPAR FOR WRITING RECORDS FROM THE FE BUFFER IN 
DIAGNOSTIC MODE . BEFORE ENTRY, A DIAGNOSTIC MODE SET 
MUST BE SET IN THE MODE REG, STAS, STAM, AND GPC MUST 
BE RESET AND THE CHAIN TGR SET. 



Ul 

\J4 








Mrorjuio 
























SPAR KERNELS WILL ENTER THE 
MICROPROGRAM AT LOCATION 0CI 
TO SET UP THE SCR AND THE 
DRIVE STATUS AND DIRECTION, 

AND PERFORM ANY NECESSARY 
TURNAROUND DELAY. THE RETURN 
TO THE SPAR KERNEL IS CONTROllED 
BY STAM ON QM041. 



DKWD OPERATION 



1 


0C3 


78C0 


F8CA 


mat 





FORWARD STATUS 



BKWD OP FWD STA 



WR FWD BFORE BKSP 
QM021 



0 

780 1 


F80F 


- 4 - 


1 0CF 

SET GPC 0=6 
4600 C62C 


RD STA 

jk:e 


DB 




0EC EB 



BKWD OP BKWD STA 
QM121 — 



DRIVE SETUP REQUEST 
SPAR KERNEL 



ALL COMMANDS 
TO MOTION 



7180 F182 

F cmd aeI 



3400 TA1 
QM021FD 



FWD OPERATION 
0 : 0C2 

78C0 78C4 

[ir sTA il 



10 MS 

TURNAROUND DELAY REQUIRED 

1 0C5 _| 

SET GPC JH "ISET 



SET GPC 1-4 
4440 4464 

m dl 



DELAY FOR TA 1 
QM031 



0 


0C4 


7801 


F809 


RD STA 




0C8 





; 7100 F112 

! WRT TYPE CMD 

0D 2 . - BJJ 



1 


0C9 


7100 


F13A 


WRT TYPE CMD 


1 0FA 


BK 



SET RD STA 

2900 2900 ' 

0C0 CH 

1 0D3 

SET WR STA 



SET RD STA 
2900 A937 " 

0F7 CK 



1 1 


0FB! 


SET WT STA 


2980 


A980 


..M- 


CL 





0cil 


SET GPC 2-4 


4480 
_0E6 


44B6 
EK. 



FWD OP FWD STA/ 
STA CHANGE 



FWD OP FWD STA/NO STA 







MOTION - INITIAL ENTRY 



PRESENT EC 22020 



IPREVEC 22015 



CD LOC 




CD TYPE 


QM 



CD PN 



MACH 3800 - 

















.c*ts;2 -O 




If t 4 



•+i&2SP\- 
























NRZI BIT CELL DETECTED 



TEST FOR ID 3URST 



QM051GJ 



1 


na 




0EC0 




-SE1 


wmm 



SET GPC 




4540 

.52 


9 



6E01 

m 



~ 5R' 
EE23 

a I 



PE BIT CELL DETECTED 



1 

DEC DBC 


5E5 


1 


1 


11C0 


91F6 




£E37 


5F6 


ZD 




5F6 AD 



~I 


~wr 






1 3FT 




73F9 






s 

UJ 


-5E8 


BD 






J£2 CD 



T 


5E3 


6DC0 


6DE4 


AMP SEN TRK R 


5E4 


DBI 



ZERO OUT DBC TO POSITION A NRZI TAPE PAST THE EDGE OF THE 
LOAD POINT STICKER TO PREVENT FALSE 1st BITS FROM 3EING 
DETECTED DUE TO THE LOAD POINT STICKER DEFORMING THE TAPE 



THIS ROUTINE IS USED TO DETERMINE IF A TAPE WAS WRITTEN IN PE OR NRZI MODE. 
1. 12 INCHES ALONG SIDE THE LOAD POINT STICKER WILL BE EXAMINED. TWO 
COUNTERS ARE PRESET: GPC IS SET TO 12801^0 COUNT NRZI BIT CELLS AND THE 
DBC IS SET TO 512 10 TO COUNT PE BIT CELLS. IF EACH BIT CELL "AMP SNS TRKP" 
IS TESTED, IF "AMP SNS TRKP" IS UP, THE DBC IS DECREMENTED; IF NOT, THE 
GPC IS DECREMENTED. THE FI RST COUNTER TO GO TO ZERO DEFI NES THE MODE 
OF RECORDING. DBC c 0 IMPLIES A PE TAPE AND GPC 20 IMPLIES A NRZI TAPE. 



0 

DEC GPC 


5E4 


6E80 


6EB2 


$ c=0 


H 



0 


5FF 




6E35 


_5£4 


Ei 







11 


6E35 




HI 




l 


5F5 


6E01 


EE23 


W* 


& 




PE TAPE 



QM051 




i m 




m 




mmfim 


SET GPC 1“6 




D GPC PR 3CC 






4640 466A 




0B80 0B9A 




Ifjo B96F 


m dk 




49A EK 




J6E SL 



IM SL 






X. 



isl ID BURST DETECTION (SAMPLING TECH) ! 


PRESENT EC 22020 


DATE 7-9-73 


CD LOC 


CD P.N | 



PREV EC 

r~ 



PG PN 31296 



CD TYPE 



QM 



MACH 



























DES I GN NOTE: MU ST HAVE AT LEAST 
6 ROM CYCLES AFTER 'SET GO* BEFORE 
BRANCHING ON 'WRT INH'. 




TU REJECT J 

"OffiTSI 



-1 


2IS- 




1 


2iB 






— < 




DEC GPC 




7880 


F89A 






6F80 


EE98 


’ WRT INH 








GPO0 




21A 


DK 






218 


ek 



TU REJECT E 



WAIT FOR 
WRT INHIBIT 



RST GPC 



T O WRITE SEQUENCE 













WTM CDMFIETE 
QW141GK 



SET HOLD T/Vi IS ISSUED HERE 
IN ORDER JO RESET THE M CHK 
LTH 



(SET ..OLD ™ 


SET GPC 1=2 




1 $00 


$17 i 


4240 


C25A 


i 6D01 6D1D 




AAJ 


\m .. 


: ..BA 


ijr iGR J 




LOAD GPC WITH . 20' DELAY 



1 ~W 




195 




196 


RST GPC 




SET GPC 2=8 




SET GPC 1=2 



LOOK FOR I BG 
QM131FK 



0980 8995 



4880 C896 



4240 C250 

























THIS LOOP IS DESIGNED TO COMPLETE THE TRANSMISSION OF A BLOCK 
OF DATA, EVEN THOUGH THE TERMINATE LATCH MAY HAVE COME ON. THE 
1401 EMULATOR REQUIRES THAT THE CONTROL UNIT ACCEPT AU. OF 
THE DATA. JUMPER NOT REQUIRED ON A STANDALONE. 













CONTI NUE FILE SEARCH 
QN081FB 



KK FOR CREASE TAPE ON BKSP 



RESET ALL 
NRZI CO NTROLS 

~ RST NRZI rTI 



65S1 E5o7 
?MD/TI FEAT 



_ 7Afl0 FA16 
NRCI/NDC 173 



ALLOWS HIGH CLIP 
PULSES TO START 
NRZI READ CLOCK 

434 

SET NRZI R6 
2E40 AE41 

401 BA 




1 207 

5800 D D 16 

GOTO 



RST RWA GTS 
1C80 9C83 

403 CB 




78C-1 F8C5 

7 TRK 

404 DB 



T - 405" 






1 ~w 

SET TERT OSC 


6301 6307 

556 BP 1 
406 CE 


■ 




1180 1186 
Ml DL. 



THIS LOOP WAITS FOR FIRST BIT FIRST 
(BYTE OR SEL AND LP ON A BACKWARDS 

operation.. _ 



7A00 7A0A 

NRC1 NDC 173 
40A CG 



7840 F848 

SEL AND LP 
408 DG 



SET UP RWA OR B BUS TO PROVIDE THE CORRECT CRC REG INPUT FOR A 9 TR NRZI READ FORWARD 
OR READ BACKWARD OP. 



SET R/WA AND B 
BUS GTS AfiS TO 
, M JRCG3D. 

j RST ABBUS^ 





435 


7180 


F1A6 


BKWD 


CMD 


426 


FB 



SEL 7TR INPUT FOR 
I/O REG IN PREPARATION 
FOR A 7TR READ OR 
?LAD BKWD OP. (RG021) 

0 406 

_ SET 10 GT A 

_ 1CC0 9CC8 

4 08 EE 



SET UC ON A 
BACKWARDS OP 
If SEL AND IP 
WAS DETECTED. 

isr*! 



0680 86S8 

K3B EG 





43B 


li 


OC96 
EiL. 



SET R/WA AND B 
BUS GT B*1 TO 
REVERSE CRCR 
INPUT ON READ B 

I NRZI SET rIv^I 



7A80 7AB2 - 
7TRK OR 9MD 



SET RW/A AND B 



BKWD 


m GT A TO 1 _ 
fiwB TO ABbll'j 


<r-VV 


ID 80 


9DSS 




4G8 


MB I 



1 


433 


5800 


DAlE 


GOTO 






HC 



FIRST BIT FIRST BYTE DET 



QN0U 



NOT READ BKV\D 
1494 Aj 



THIS LOOP LOOKS FOR READ DATA TO 
OCCUR WITH IN. 20 IN. OF TAPE MOTION 
AFTER THE LAST DATA BYTE HAS BEEN 
WRITTEN. IF NO DATA OCCURS WITHIN 
.20 IN. REJECT TU AND EQUIP. CK IS SET 



Q?V 161 f R H AFTIR WRT 



T7A00 FA10 
NRC 1/NDC 173 



FIRST BIT FIRST BYTE DET 




PRESENT F.C -p py 
PREV EC 22020 



START NRZI READ 
> m j DAT E 10/31/74 

0 jPOTN__ 32015 . CD 



CD PN 

MACH 3800 -III 



't=*=C'o 
















TURN ON THE ALLOW DATA LATCH IF 
BYTE SPACING IS LESS THEN NDC 36. 



THIS LATCH ALLOWS THE NRZI READ 
DATA SEQUENCER TO TRANSFER DATA 
TO THE CHANNEL UNTIL NDC 36 OCCURS 
AFTER NDC 36 ALL DATA LEFT IN RWA OR 
B MUST BE TRANSFERRED UNDER MICRO- 
PROGRAM CONTROL 



LOOK FOR FIRST 
BIT O F BYTES 
OR EOD TIME - 
OUT 



0 w 






1 40D 


7A00 7AGC 

NRC1/NDC 173 
AX EC 


' 




7A01 7A0F 

NDC LT 36 
46E FC 



1 3T7 

7A00 7A0C 
NRCl/N'DC 173 
4&C CE 



THIS LOOP LOOKS FOR THE FIRST BIT OF 
BYTES AND DETERMINES (BASED ON BYTE 
SPACI NG) IF DATA BYTES HAVE BEEN 
DETECTED. LOOP ALSO DETERMINES EOD 
CONDITIONS. 

CHECK BYTE SPACI NGS ARE: 

9TR: CRCB SHOULD OCCUR AFTER NDC 

36 AND BEFORE NDC 93. LRCB SHOULD 
' OCCUR AFTER NDC 93 AND BEFORE NDC 
173. 

7TR: LRCB SHOULD OCCUR AFTER NDC 36 
AND BEFORE NDC 173. 



END OF DATA BACKWARDS 
QN031 



i 

i 



'j 



9TRK NRZI 




QN041 





0, 


PRESENT E C 22021 


DA Tr - 


n 10/31/74 




CD PN 


0 i 


PREV EC . 22020: 


K 


)2016 CD 8 . ■ 


( CD TYPE . • 


MACH ; 3800 i. . 


• * I 

























kxKMYEl ZO* 



7TR AND DC MODE 
' QN02TFE 



PROG. TAKES THIS 
BRANCH IF DC REG. 
HAS FULL 8-3IT 
DATA BYTE 

i S81 



6381 6383 

DC REG FULL 
582 813 



COME HERE IF 
EOD. BUT HAVE 
PARTIAL DATA 
BYTE LEFT IN 
DC REC. 



IF AT DC CT 3, ALWAYS PAD REMAINING BYTE 
AND SEND TO THE CHANNEL UC AND DCC ON 
INDICATE TO CHANNEL THAT PADDING ( 



6380 
DC CT 3 
584 



~582 






FT 

SET PAD 


"385 




58T 

SET UC 


E384 


1 


r 


3600 


B606 




0680 868E 


DB 






586 


EB 




58E FB 



DC REG, ON LOGIC 
PC. NG041 




SET DCC 
3640 
583 



"5E 

3643 

GB 



TEST FOR ADR OUT 
UP AND SELECT 
OUT DOWN 



6X0 63D0| 

DC CT 6 OR 9 ; 

Lm . . ,.. A agi 

IF AT CT 6 OR 9 
BYTE IS PADDED 
THEN MOVED THRU 
FOR TO CRC REG. 









59^ 


SET RWB 






LDCRCR 


1E00 1E19 






3680 B69A 


599 AJ 






59A BJ 



7401 

SRV-0 

58A 



588 






T 58A 


740B 




' 


72C0 F2CC 








INTF DISC 


CE 






58C DE 



IF DC REG. NOT FULL, 
AND NOT CTS 3J 6 OR 
9, RD COMPLETE WITH - 
OUT PADDING 
! 0 5901 



5800 DC2E 
GO. TO 






1 58B 

RSTSRV-I 



im 
CMD-O 
588 



"58C] 

7408 
EE_ 



589 



isTSRV-l 
1B80 9B8D 



58D 



FE 



1B80 

58D 



9B8D 

... DF_ 



1 


58D 


6380 


E384 


DC CT3 




JM 


GE 



T 59^ 

SET PAD 



58F 



360F 

■ JH 



58H 

SET RWA GT B 



1C40 

594 



9C54 

CHl 





39A 


6240 „ 


E252 




CJ 



“1 ”■ 


593 


L 








5800 
GOTO 
._42E 


DC2E 

_D£. 


T 








W 

RST ABBUS 




595 

RWB TO A88US 




5% 

INGATE IOR 




597 

SET RW A 




1DC0 


idd; 




1D80 


9D96 




00C0 80D7 




1E40 1E58 




- .595. 


DH 




- 5 96 


ELL 




597 FH 




598 GH 





7_TR DC RD COMP LETE 
QNf31 



SET UC 



59B 



”592 

069 B 
DJ 



39B] 

SET DCC 
3640 B647| 

587 EJ 



PADDED BYTE (FROM CTS 6 OR 9) IS CHECKED IN CRC REG. TO SEE IF IT IS ALL ZEROES. IF IT IS _ 

IT IS NQI SENT TO THE CHANFEL AND THE READ IS COMPLETE. IF NOT ALL ZEROES, UC & ->CC ARE SET AND 
SET AND BYTE SENT TO CHANNEL - READ IS THEN COMPLETE. 



THE PROGRAM ON THIS PAGE IS USED ANY TIME THE TCU IS IN 7TRK AND 
DATA CONVERT MODE: IT DETERMINES WHETHER "PADD I NO" WITH ZEROES 
Will OCCUR AT THE END OF A RECORD AND IF THIS "PADDED" BYTE WILL 
BE SENT TO THE CHANNEL 

REFER TO MOD III FE MANUAL (P. 1-8) FOR DC CT. INFORMATION. 






I IE 


DATA CONVERT PADDING- 7 TR ] 


[PRESENT EC 22020 


DATE 6-25-73 


CD LOC 


CD PN | 



PREV E C 



22015 



PG PN 



31314 



CD TYPE 



MACH 3800-111 



/ 



rvivazo 












RST GO 7 TRK 200 BPI 
QN011EK 



QN011EK 



556.BPI . 



RST GO 7 TRK 800 BPi 



3N011DK 



SET UP GPC TO GENERATE A . IS in. DELAY. 
THIS DELAY IS USED TO CREATE THE . 75 in. 
GAP DURING A WRITE. 0-URING' A READ 
THIS DELAY IS USED TO POSITION THE TAPE 
I Q MAINTAIN THE READ ACCESS.JJME. . 



524 
SET GPC >C 



SET GPC 2-3 



:m\ 



; 4CC0 4CC0 


4380 


4382 


1 500 AB 


502 


BB 


1 525 

SET GPC 3=7 


j 509 

| SET GPC 2A 


• 47C0 C7C9 


' 4A80 


4A82 


509 AC 


' m. „ 




~r • ■ 507 

SET GPC *0 




508 

SET GPC 2f 


40C0 C0C8 




4F80 


4F82 


_M AD. 




J02 


JML 



h-- 



502 



I 6E00 
GPC 0 



EE02 ' 
CD 1 



a 




















7A41 FA45! 

1 NDC EQ 173 . 

I 444 BA I 



THIS WAIT TOR NDC 173 
IS USED TO INSURE THAT 
ALL CHECK CHARACTERS 
HAVE BEEN READ BEFORE 
THE LRC AND CRC REGIS 
TERS ARE CHECKED. 







jr*"«»aco 









GM»2:of- 



V 



USED ONLY FOR 9TR NRZI 800 BPI READ FORWARD/READ BACKWARD OPERATIONS. 



SET CRC REG INPUTS TO ZERO SO THAT THE CRC REG CAN BE SHIFTED 



CHECK FOR MATCH 
PATTERN (J11010111) 



GOTOTR IN ERR DETECTION 
QN051AJ 



1C80 

46P_._ 



Aft 





RST AB 


BUS 




470 

NRZI SET RW^ 




47D 




1DC0 


9DF0 




2FC0 AFFD 




6200 E21A 

CRC EQ MATCH 




m 




uazc. eft. 




45A. Lft 



CRCR OK 



MOVE ERR PATTERN 
FROM EPR TO DTR 



6240 
CRCR ( 
45C 



IF DTR EQUALS 
CRCR THEN TIE 
HAS BEEN FOUND . 

45T1 




- 4 ‘ 4 - 



see IF EPR BIT 7 IS ON. IF 
TRACKS HAVE BEEN TESTED 
ABLE TO HhS) TIE. IF EPR E 

onshift crcr. (This shif 

ADVANCES THE BIT IN THE EPR TO THE 
NEXT POSITION). 



RST EPR AND TURN ON EPR BIT P. THIS 
BIT IS USED TO KEEP TRACK OF WHICH 
TRACK IS BEING TESTED FOR TIE. 



ALLOWS CRCR AND 
DTR TO BE COMPARED 
USINGECR BUS. 









0 45C 

EPR TO DTRG 




RST EPR 


45E 




45F 

SET EPR P 




460 

CRC DTR GATE 


625C 


1 




15C0 


15DE 




2CC0 


ACDF 




2C40 


2C60 




2D00 AD 21 


AD 






45E 


BD 




45F 


CD 




460 


DD 




461 ED 



QN071 



THIS MICRO PROGRAM ROUTINE CHECKS THE CRCR AFTER 
EACH READ FOR THE MATCH PATTERN (1110101111. THE 
MATCH PATTERN INSURES THAT THE RECORD WAS READ 
WITHOUT ERRORS OR IF DOING A CORRECTIVE READ, 
CGR^CTJON WAS SUCCESSFUL. IF THE MATCH PAfTERN 
IS NOT FOUND THEN TIC CRCR I S CHECKED FIRST FOR 
ZERO AND IF IT CO NTAINS ZERO NO ATTEMPT IS MADE 
TO FIND THE ERROR. IF THE CRCR DOES NOT EQUAL ZERO i 

OR THE MAT CH PATTERN AN ATTEMPT I S MADE TORI© ! 

THE TRACK IN ERROR (TIE). AS LONG AS THE ERROR EXISTS I 
ONLY IN ONE TRACK THEERROR TRACK CAN BE tWW. 



TRACK IN ERROR FOUND. 

IF RD FORWARD THE EPR 
HAS THE TIE BYTE REVERSED: 
EPR-P01234567 
TIE- 7654321 0P 
IF RD BKWDEPR CONTAINS 
TIE BYT E. 




TIE FOUND RD FWD/BKWD 



QN071 



CHECK TO 
IN. ALL 
m NOT 




0 


462 


T 7 IS NOT 




628J 


) 62A£ 


ALSO 




EPR 


BIT 7 ON 






JLL 



ALL TRACKS TESTED 
AND NO TIE FOUND. 



0 


^^6 


SHIFT CRCR 


2C00 


2C21 


J&L 


QL 




NOT ABLE TO FIND TIE 



QN071 



ALL TRACKS TESTED NO TIE FOUI© 



1 




|IH| CHECK CRCB AND TEST FOR TRACK 


IN ERROR 




8 


PRESENT EC 22020 


DATE 6-25-73 


CD LOC 


CD PN 


l 


PREV EC 22015 


PG PN 31319 


CD TYPE 


MACH 3800 - III 


© 

1 










THIS ROUTINE IS USED DURING READ FORWARD, READ BACKWARD, AND FORWARD SPACE 
RECORD COMMANDS TC GET OVER SMALL CREASES (ABOUT 20 BIT CELLS) OR AMPLITUDE 




NRZ1 RD OP COMPLETE 
' QN08I 













THIS ROUTINE IS USED ONLY DURING NRZI BACKSPACE RECORD COMMANDS 
TO GET OVER A CREASE, AFTER NDC GOES TO 173 GO IS RESET AND THE GPC IS 
SET UP FOR A DELAY OF 2 MS. IF A FIRST BIT IS DETECTED DURING THE 2 MS 
DELAY THE NRZI CONTROLS (INCLUD ING THE DELAY COUNTER) IS RESET. IF 
ANOTHER 1st BIT IS DETECTED BEFORE THE GPC GOES TO ZERO THE MICRO- 
PROGRAM RETURNS TO THE NRZI READ ENTRY POINT QN001 TO LOOK FOR 
ANOTHER I BG CONDITION. 




Ql 




SI 


NRZI 


CREASE TAPE DELAY 






Q 


PRESENT EC 


22020 




DATE 6-25-73 


CD LOC 


CD PN 


N 

0 


PREV E C 


22018 




PG PN 31323 


CD TYPE 


MACH 3800-111 


_L 


























CD LOC 


CD PN 


CD TYPE 


MACK 3800-HI 



























SPAR REQUEST 



BITS Cl, CZ, and C3 OF BUFFER 
POSITION 3 PROVIDE SPAR RUN 
OPTIONS: 

gj c? c| 



1 



NORMAL RUN 
LOOP KERNEL 
SPACE FORWARD 
LOOP TEST 
SEARCH AND STOP 
SEARCH AND GO 



DES I GN NOTE: Tf IE MI CRO ORDER 
•S STA CTW’ MUST BE ISSUED AT 
LEAST 2 MICRO SECONDS BEFORE 
I NTERROGATI NG Tl IE OFFLINE SW ITCH. 






FROM S F-AR KERNEL 



ToaFaPR REG. IOR 
IS LOADED WITH 
GARBAGE, BECAUSE 
GATES ARE WR ONG, 
3E0] 

ING ADR, IOR 



IF STAS IS ON, WE ARE 
CURRENTLY DOING A 
SPAR COMMAND REQ. 



0 2B3 

MACH RST 

3980 B9B4 

2B4 AS] 



1 


287 


7CC1 

STAS 

2B2 


7CF3 

BA 




KST GPC 


“2P 


0980 


09B5 


_2B5 


BB 



SPAR CMND REQ 



QS121 



LOAD THE ADR REG 



; ~7B3j 

FETCH BUF 

1300 9338 

2B3 CBl 



3FE 

SET GPC 3"3 



43C0 

3D8 



43D8 

sd 



FETCH BUF 



3D8] 






931A 



ING ADR, 


2B8 

IOR 


0180 


81B9 


2B9 


DB 


m\ 

S STA CTL s 7 


3040 


B042 


302 


DC 



SELECT THE DRIVE 
TO BE TESTED 

2119- 

SET TU SEL 



0121 

__E£ 



2A1 



!_3FE 



DBFEf 

FB 



SPACE 



SEARCH 



1 


3C5i 


RST SPARLDD 


38C0 


38F0 


M 


BF 






3cF 


70® 

m 


FD05 
BRCl _ 
AG 




SPARLDD INDICATES. IF ON, 
THAT SPAR KERNEL HAS BEEN 
SUCCESSFULLY LOADED AND 
INITIALIZED. 



1 


3CA 


7D40 


7D46 


BUFBRC2 


1 3C6 


■ DGl 



NORMAL RUN 


1 


3C6 


7C40 


FCB0 : 


SPAR LDD 


_3F0 


EG 



l 


3CBI 


SET SPAR LDD 


3880 


38B1 


M— 


CHJ 



0 3F0 




3DF 


SET GPC 




FETCH BUF 


41C0 41DI 




1300 932g 


-3DF . Ft 




3E0 GF 


‘1 


FETCH THE ADR 



OF SPAR LOAD 
DRIVE. 



r 

%4- 











3FF | 


RST TU SEL 


0040 


8060 


3E0 


GH 



M 



Set status controixinTT" 
ON. THIS WILL CAUSE TU 



EXECUTE SPAR 
KERi^EL 



QS111 



30 



81A1 

YK 1 



r~ 


3Ei 1 


SET TU SEL 


m 


0122 


m 


ZK 



OFR I NE SWITCH 
TO TCU ON MOD I. 



3E2 
S STA CTL=7 



TO BE RETURNED 
NE 2. 



313*10 

3CC 



304C 

ak! 



DELAY 

5800 

3F8 



3CC 



DBFS 

BK 



DELAY 

5800 

.goto 

m 



3F8 

5B93 

CK 



TEST TO ENSURE 
THAT DRIVE IS 
OFFLINE. 



RESET THE STATUS 
CONTROL LINES, 



LOAD THE SPAR KERNEL MICRO-PGM 
CONTROL WILL BE DISABLED UNTIL 
LOAD IS COMPLETE. 



I 



393 



DELAY 
5800 5BF9 



SET GPC >¥ 9 

42C0 4206 ' 



1 


3D 5 


| FETCH BUF 


1300 


9337 




BL, 



3F7 



6141 6153 

SEL TU NRDY 

,m cl 



3D 2 



6401 6427 

TU OFFLINE , 
3C6 DK 



INTO FEOR, 



Lm 

CAN HOT LOOK AT 
■ TU OFFLINE SW IF 
TU NRDY IS INDICA- 
TED 



1 


3D 3 


58® 


DBCE 


30F 


QL 



rr~ 


3ET 


| R SENS CNTIS 


3080 


15032 


3F2 


EK 




0 


3E6 


5800 


DBCE 


_3CE 





r~ 


~n rr 


START LOAD 


3A40 


3A57 


3D 7 


FK 



KERNEL LOADED 



QS121 



TU MOT OFFLINE 



QCldl 



PM1017 



|[Z1| SPAR KERNEL LOAD \ 


PRESENT EC ! 


[date 10/31/74 


CD LOG 


| CD PN 


PREV EC 22020 j 


i PU PN 320ir: ' CD 4 


CD TYPE 


1‘VACH 3800-lil 












1 


057 


RST STAM 


3A00 


BA18 


058 


_ DA_ 



EXECUTE SPAR KERNEL 



SPAR KERNEL ERROR EXIT 
SPAR KERNEL 



1 


3FD 


5800 
GO TO 
J259 


5859 
DC 



ENSURE THAT THE 
TEST TAPE IS NOT 
AT EOT 



SET THE S PAR 
ERROR TRIGGER 




5800 DBCEi 



3AC0 BADE [ 



R SENS CNlfy 




07D 


BEGIN SPAR 
KERNEL EXECUTION 


3080 B0BD 

07D FA 


5800 


DFA0 
GA 


SPAR KERNEL 



' 6141 E15B I 
SLLTUNRDY 

LffiA. id 

CANNOT LOOK AT 
TU OFFLINE SW 
UNLESS DRIVE IS 
READY. 



RESET STATUS 
CONTROL LINES 

TU OFFLINE SW 
ON DRIVE MUST 
BE IN OFFLINE 
POS TO RUN SPAR 



6401 6417 

TU OFFLINE 

-JSfc- EC 



5800 dbce “ 

GO TO 

3CE FD 





X0i 


[ SET SPAR ERR 


3900 


392A 


3EA 


AE 





3EA] 


SET GPC 2=1 


4180 


41AB 


3EB 


Bi 



I 


'3Eb| 


SET GPC >3 


4X0 

JE£_ 


cxc 
£E 



— 


xcl 


FETCH BUF 


1300 


132D 


3ED 


DE 



THIS CODE IS USED TO AVOID RESETTING C2 AND C3 CONTROL BITS 



TU NOT OFF LINE 




TEST TAPE AT Tl 
QC121 



INITIALIZATION PHASE COMPLETE 



SET ERROR STOP 



0 3D4 

SET GPC 2^ 



SPAR KERNEL SUCCESS EXIT 

SPAR KERNEL 

STAS A SPAR KERNEL CAN LOAD COMMANDS S 

I NTO THE BUFFER AND THEN HAVE THEM 

BE EXECUTED BY THE MICRO-PROGRAM, 

STAS IS USED TO CONTROL THE OPTION- 
AL RETURN TO THE IDLE LOOP. IF STAS 
IS OF AS A 3UFER COMMAND COMPLETES, 
THE IDLE LOOP IS BYPASSED, AND AN- 
OTHER COMMAND IS IMMEDIATELY 
ACCESSED. THUS THE SPAR KERNEL CAN 
ALLOW THE CPU TO BREAK IN-BETWEEN 
THESE COMMANDS BY LEAVING STAS SET, 

OR CAN INSURE THAT CPU DOES NOT 
BREAK IN AFTER A COMMAND BY RESET- 
TING STAS. 



l 


3CDl 


SET STP LOOP 


1840 


9855 


3D5 


BP 



INTO BUFFER POS ITION 3. 
J 1 3D 5 i 

WRT BUFFER 



RSTSPAR LDD 



re 


3C8] 


RST STAM 


3A00 


BA28 


3E8 


EH 



r 


X8l 


SET GPC 3=2 


42C0 


C2F3 
EH 





X3 


FETCH 


BUF 


m 

.... 


933^ 
CU 



SPAR EXIT 
TO RATE SEL 



THE SPAR KERNEL CAN USE THE LOAD 
BCR ROUTINE OF THE MICRO-PGM u WHICH 
IS ENTERED AT BLOCK ON QMlfcl. STAM, 

IF ON l CAUSES A RETURN TO LOCATION 7B0 
OF TPE SPAR KERNEL AFTER THE BCR IS 
LOADED. IF STAM IS OFF L BUFFR COMMANDS 
EXECUTED FOR A SPAR KERNEL WILL BE 
PERFORMED NORMALLY. 

STAM IS ALSO USED AS A BUFFER CHAIN 
COMMAND CONTROL IF A '4B' COMMAND 
IS ISSUED IT WILL SET STAM. ATIOC00') 
WILL RESET STAM. IF STAM IS ON AS A 
BUFFER COMMAND IS COMPLETED THE IDLE 
LOOP IS BYPASSED AND ANOTHER COMMAND 
FROM THE BUFFER -IS IMMEDIATELY ACCESSED. 



FETCH KERNEL ID 
INTO FEDR 






HI j SPAR-KERNEL ENTRY AND EXITS 

PRESENT EC 22020 I DATE 6-25-73 |~C1 

'"'VEC 22015 PG PN ,'"^27 Cl 



MACH 3800 - r 
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KERNEL LOADED 




SPAR LDD IS ON 
IF THE 2ND LOAD 
OF A 2-LOAD KERNEL 
WAS JUST LOADED. 



INITIALIZE SPAR KERNEL 



SET GPC 3-3 
43C0 43CF ‘ 
EC 



MAINTENANCE 

REQUEST 

QS01FL 



' 7D81 7D 91 

WTMSW 

IM-ZL—Ztil 
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291 


ccfro 


5B7D 


37D 


ah 



FETCH BUF 
1300 1339 ' 



LOAD COMMAND REG. 

It r 

INGCMDR.IOR 



GPC IS ZERO 
AS EX IT FROM 
I DLE LOOP 

SET GPC l^ 70 

: 4740 C771 ' 



PRESET FOR REW 
(W)CMD 



RST SPAR LDL 
38C0 38ED 
J6Q B 



7C80 


“57T 

FCB6 


SPARSW 
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_ChL 



SET GPC 0=1 

“ 4100 4101 

341 DH_ 

SET UP FOR A 
WTM CIF'JCMD 



36D 

SWTOFE BUF 



I W~ 

WRT BUFFER 



FETCH 


— %T 

BUF 
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933B 


370 


DK. 



I MACH RST 
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FETCH BUF 
1300 9323 

3E3 FC 

WRT BUFFER 1 



SET STP LOOP 
1840 9843 

3C8 FE 



SET GPC 1=F 
4F40 4F77 

377 EH 



WRT BUFFER 
1340 937A 

37A FH 



VT1 ' PLACE SWITCH 

ING ADR, IOR CONTENETS INTO 
ADR REG. 

0180 01AF I 




INITIALIZATION PHASE 



QS111 



BUFFER COMMAND REQ 



Q 




SPAR REQUEST 
QS101 



IF WTM SWITCH IS ON, WILL LOAD 
A WTM CMD CIF') INTO COMMAND REG, 
EXCEPT THAT WILL LOAD A fflEW CMD < W) 
INTO COMMAND REG IF SPAR SWITCH IS 
ALSO ON. WILL USE THE CONTENTS OF 
THE RIGHTMOST BUFFER ROTARY SWITCH 
FOR THE DRIVE ADDRESS. 



WTM - REW FRO^ SIT’S 



PRESENT EC 


22020 


PREV EC 


22017 



SPAR AND BUFFER FUNCTIONS 



DATE 6-25-73 



PG PN 31328 


























3800-111 



















NRZI WRITE (7 OR 9 TRACK). A VALUE IS 
LOADED INTO THE BCR WHICH IS EQUAL 
TO 1/2 THE BIT CELL THIS VALUE IN TURN 
IS LOADED INTO THE BCC WHEN EVER THE 
BCC GOES TO ZERO. ALSO THE GPC IS LOADED 
LOADED WITH 2 AND EVERYTIME THE BCC 
GOES TO ZERO THE GPC IS DEC. 



SET CRC REG INPUTS TO ZERO 



1 54F 

SET GPC >2 



0 550 

SHIFT CRCR 



553 

FLIP WT/RWB 



1 551 

RST AB BUS 



559 

NRZI SET RWB 



NRZI 7/9 WRITE 
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I SERV OUT , FfiCrt CHANNEL 



c clock. n n_. ... f 



a clock n • n 

/. GATEP f BYTE t | 

SERV OUT 

Z. WRT I/O ] 

FULLTGR . 

3. WRT I/O p 

FULL LTH 

4. GATE fVti-A | 

5". SET SER V IN f" 

6 . SET I/O KEG. 



7. A/M-A 

Full TGRT — 

8. R/W-A 

FULL LTH 

?. GATE R/W-B 



10. R/W-B 

FULL TGK 

//. R/H-B 

FULL LTH 

IZ.6ATE R/W-B 

TO 

WRT TGRS 
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RFpai 
RE04I 
RE 04 1 
RE 051 
RF09I 
REpE! 
RE 041 
RE 041 
RE 0E t 
_RE,0 El 
_ RE0E! 



Write Timings. 
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H FRAMES. 
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CRC (d /■ J ■ / / <D.0 t <D 
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UUP ftp a Record of /dur 

Sires uRc p./ec 



H .FftfMfS 



l PC 0 / / / / 0 (D / 0 
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P-0 I 234567 



P ® I 234567 



DTR 

P ® 1 

0 © 
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2 © 
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.41 _____ 

5 © [Mil 
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7 © 

When CRC=DTR the track in Error (TIE) has been found (FOUND TRACK FF. is St 
"(if FOUND is set on Read Forward the EPR is transferred in Reverse to the L 
on a Read Backward the EPR is gated in a normal manner to the DTR. ; 
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AT THE END OF A READ OR READ B AC KV 
CONTAIN I I IOIOI I I.THIS IS THE M ATC 







CRC register is complemente d, except for bits The EPR is ga ted to the. DTR.The EPR 

2 and 4 ( and compared to the DTR is reset and the P bit is turned on, 
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Limited Data 



VFC/2 



Exclusive-OR 



First Entegrator 



Second Inegrator 



Buffered Data 



Phase Error 







